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MINISTRY OF TRANSPORT. 

RAILWAY ELECTRIFICATION COMMITTEE (1927). 

Ministry of Transport, 

7, Whitehall Gardens, 

London, S.W.l. 

23rd July, 1928. 

To Lieut.-Colonel the Right Hon. Wilfrid Ashley. M.P., 

Minister of Transport. 

Sir, 

I have the honour to forward the attached Report, setting forth the Con- 
clusions and Recommendations of the Railway Electrification Committee (1927) 
in regard to the matters indicated in the terms of Reference which accompanied 
their Appointment. 

In all recommendations, except three, the conclusions of the Committee are 
unanimous. An Addendum by the dissentient Member in regard to the three 
matters referred to is attached to this Report. 

I have the honour to be, 

Sir, 

Your obedient Servant, 

(Signed) J. W. Pringle (Chairman). 
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REPORT. 

1. The Railway Electrification Committee was appointed by the Minister 
of Transport on the 11th November, 1927, with the following terms of reference : — 

To review the recommendations made by the Electrification of Rail- 
ways Advisory Committee, 1921, and to report what modifications, if any, 
should be made in these recommendations, having regard to the develop- 
ments which have taken place since that date. 

2. The terms of reference (March, 1920) of the Electrification of Railways 
Advisory Committee, 1921, were as follows : — 

“ To consider and advise : — 

I. — Whether any regulations should be made for the purpose 
of ensuring that the future electrification of railways in this 
country is carried out to the best advantage in regard to interchange 
of electric locomotives and rolling stock, uniformity of equipment 
and/or other matters. 

II. — If any such regulations are desirable, what matters 
should be dealt with, and what regulations should be made. 

III. — How far it is desirable, if at all, that railways or 
sections of railways already electrified should be altered so that they 
may form parts of a unified system.” 

These terms of reference were extended in October, 1920, to include : — 

“ IV. — Whether any regulations should be made to limit the 
drop of potential in an uninsulated return conductor on electrically 
operated railways. 

V. — If any such regulations are desirable, what limits these 
should impose, and under what conditions.” 

3. The Railway Electrification Committee held their first meeting on the 
28th November, 1927, and have held 23 sittings. 

4. The Committee have heard the views of Sir Herbert A. Walker, K.C.B., 
General Manager, Southern Railway, and Chairman (1928) of the General 
Managers’ Conference of the Railway Companies’ Association, and of Captain 
G. R. S. Wilson, R.E., representing the War Office, in respect of the degree of 
interchangeability of electric rolling stock which it is desired should be~ main- 
tained in the future. 

They have also received evidence on technical matters and cost of equipment 
from Mr. P. S. Turner (Metropolitan Vickers Co.) and Mr. H. N. Sporborg 
(British Thomson-Houston Company), as representing the Electrical Manu- 
facturers. 


5. During the past seven years up to March, 1928, the following additional 
single-track mileage has been electrified on the direct current system and at the 
under-mentioned sub-station bus-bar voltages : — 


(1) Voltage 650 — 

Southern Railway Western Section ... 

,, Central Section ... 
,5 ,, Eastern Section ... 


mileage. 

... 67 

... 91 

... 250 


(2) Voltage 600 — 

(a) L.E. Railway 

( b ) C. & S.L. Railway 

(c) District Railway 

( d ) L. & N.E. and Metro- 
politan J oint Railways. 

( e - ) L.M. & S. Railway ... 


408 


Edgware Extension . . 

m. 

chs. 

10 

20 

Camden Extension . 

2 

17 

Kennington Extension 

3 

26 

Morden Extension 

10 

52 

Widening 


79 

Watford Extension ... 

5 

0 

Watford Extension to 

4 

40 


Croxley -Green and 
Rickmansworth, 



445 
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6. The total single-track mileage of electrified railways to date m this 
country is approximately as follows : — 

Direct Current. Alternating Current. Total. 

Low Voltage. High Voltage. 

1,257 in. 77 m. 151 m. 1,485 m. 

The Southern Railway has, however, decided to substitute the low voltage 
D.C. third rail system for the whole of their existing single phase A.C. overhead 
system, viz., 132 miles, on the Central (L.B. & S.C.) Section. It is estimated that 
this substitution, together with the electrification of further sections of line now 
worked by steam, making 147 miles in all, will be completed within 12 months. 

By 31st March, 1929, therefore, although the whole of the overhead single 
phase equipment on the Central Section of the Southern Railway will not have 
been actually removed, the total single-track mileage of electrified railways will 
be approximately as follows : — 

Direct Current. Alternating Current. Total. 

Low Voltage. High Voltage. 

1,404 m. 77 m. 19 m. 1,500 m. 

7. The Committee having viewed in the light of present day conditions the 
recommendations made by the Electrification of Railways Advisory Committee 
of 1921, desire : — 

In respect of Reference I (1921 Report), to endorse the opinion of the 
previous Committee that : — 

“ In order to ensure the future electrification of railways in 
this Country being carried out to the best advantage in respect to 
the matters indicated in the Reference, it is desirable that certain 
general regulations should be made for observance by the Railway 
Companies when electrifying their lines. 

These regulations should be directed specially to ensuring 
standardisation of those methods and appliances which are likely 
to prove the most satisfactory under British conditions. 

Such regulations should put no avoidable difficulties in the 
way of the adoption in future, with the approval of the Minister, 
of any improvements in methods or appliances which may from 
time to time become available with increasing knowledge and 
experience.” 

8. The decision of the Southern Railway to abandon the single-phase 
alternating current system on their Central (L.B. & S.C.) Section enables the 
Committee to simplify their recommendation in respect of the type of current for 
electrification. 

In respect of standard voltages, however, the fact has to be taken into 
account, that a considerable mileage has now been electrified with a sub-station 
bus- bar voltage of less than 750. The Committee realise further that railway 
companies, who have not so far electrified their lines to any large extent should 
not be debarred from adopting a bus-bar voltage of 750. Although no extension 
on the higher voltage (1,500) has been made, the Committee still consider that the 
higher voltage must be retained, especially for main line long distance working 
They therefore now recommend two “ maximum ” standards, one for higher and 
one for lower voltage. 

The cu cumstances referred to above have led the Committee to prescribe two 
standards of voltage instead of one, and to recommend two standard methods of 
collection, one for the higher and one for the lower voltage. 

9. In respect of Reference II (1921 Report), they therefore recommend 
that regulations should be issued as follows: — 

A - T :yP e of current. — Direct current (as recommended in 1921 Report) should 

be used on all future electrification, or extensions of existing' electrification. 
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B. Voltage — The maximum standard voltages at sub-station bus-bars for all 
future electrification should be — 

(1) Higher 1,500 

(2) Lower ... 750 

Provided that a railway company should not necessarily be debarred 
from applying to the Minister of Transport for approval to use a sub- 
station bus-bar voltage of 3,000. 

C. Standard Voltage of Motors — Motors for the higher voltage system, whilst 
being designed to give the best results at the voltage at which they are to 
work, should be capable of operating satisfactorily at 1,500 volts. 

Similarly motors for the lower voltage system, whilst being designed to 
give the best results at the voltage at which they are to work, should be 
capable of operating satisfactorily at 750 volts. 

D. Generation and Frequency — The generation of electrical energy for direct 
current lines should be by alternating current 3 phase 50 cycles per second, 
and at such voltage as may be found desirable in each case, subject to the pro- 
visions of the Electricity (Supply) Acts. 

10. The Committee also recommend that the standards for all future electri- 
fication should be : — 

E. Collection. 

(1) For the higher voltage, overhead collection with uninsulated return 
by the running rails. 

Piovided that the Minister of transport may approve third rail 
collection on any railway or part of a railway where technical structural or 
economic conditions, having due regard to safety, justify its adoption. 

(2) For the lower voltage, third rail collection with uninsulated return 
by the running rails. 

Provided that : 

W use °f an uninsulated return as the standard system should 
nob kh e use special rails, whether insulated or not, as feeders 

(u) An insulated fourth rail should be permitted for Tube lines, and 
for limited extensions of existing systems which employ an insulated 
return. r J 


F. Contacts. 

{1) For higher voltage .— Under contact with overhead conductor. 

Provided : 

• Minister of Transport at any time consents toi an 

installation of third rail collection for the higher voltage, the method of 
contact under or top) shall then be decided by him on merits* 

(n) That m respect of side contact, this method may be agreed to as 
a special case, for any future extensions of the Manchester-Bury line 
(2) For lower voltage .— Top contact with rail conductor. 

11. Inter-running. 

. P — Multiple Unit Stock. 

lhe Committee do not consider it necessary to provide for inter-runnine' bv 
multiple unit stock between higher and lower voltage systems. The inter-run nmi 
? ■ Jlfapk irnit stock between lines employing different voltages with™ th? 
higher and lower maximum standards respectively, is provided for hv in. ,,,,,, 
raendation C (Standard Voltage of Motors). * P ^ by K com ~ 


-11. — Locomotives. 

(If Structural. The Committee in connection with the standardisation nf 

T 3 f e d^ a ^ n g^^^^^^^c^® r ^^ e ^^^i^^y C ^^P^Pi e ^^prep^rJ(i^^o maximum 
and 2 ItSed to°lhfCo C rt 1 . OC0m OtiTeS ' ^ ^ Sl “™ 0n Drawings' Nos.” 

which if” « *P. »1 

on the lines, end is also likely to be l.ssXtd by’ ice or snow tbef ,1^”“ " ‘"T"™ 
trial and experience are necessary to determine whether nr, A * f ® 6 h ° wever that further 

country, more especially in view of clSS ^eauilm" A°l Ml1 is feasible in this 

position to make any definite recommendation in the matter^ 01 ^ r ® aSOn they are not in a 
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Electric locomotives constructed to No. 1 loading gauge (with a maximum 
height of 12 feet 8 inches above rail level) will be suitable for inter-running on 
all British Railways, with the exception of certain sections of line totalling 264 
route miles (see Appendix I). They will be suitable, if built to this gauge, 
for use on the important section of line known as the Metropolitan Widened 
lanes, which connect the Northern with the Southern railways. Such locomotives 
will have a scope of operation covering 19,952 route miles out of a total of 
20,216. 

In order to take advantage of the higher loading gauges of the London, Mid- 
land and Scottish, the London and North Eastern, the Great Western, and the 
London to Brighton section of the Southern Railway, No. 2 gauge (with 
a maximum height of 13 feet 2 inches above rail level) has been prepared. 
Electric locomotives constructed to this gauge will have a scope of operation 
covering 13,327 route miles. 

As far as the lower portion of these loading gauges is concerned it will be 
necessary for inter-running purposes, in connection with shoe collector gear, to re- 
arrange structures to provide the clearances shown on Drawings Nos. 1 and 2. 
Attention is also drawn in this connection to the following observations : — 

(a) A minimum clearance between rails of 4 inches above rail level 
must be provided under conditions of maximum wear. 

(b) In the case of electric locomotives designed for general inter- 
running, it may be necessary for a fourth-rail shoe to be provided, which, in 
the normal position, must be within the loading gauge, and means must 
be provided for depressing this shoe when working over fourth rail 
sections of railway. 

(c) In the event of certain structures, such as the Forth Bridge, having 
physical obstructions which cannot, for financial or other reasons, be 
removed, it will also be necessary for the positive collector shoe to be so 
designed that it can be lifted up so as to give a clearance of not less than 
six inches above rail level. 

Maps of the London area, England and Wales, and Scotland, respectively, 
are attached to this Report. These maps show by colouration the lines over which 
electric locomotives conforming to loading gauges Nos. 1 and 2 respectively can 
be operated, as well as the sections of line (264 route miles in all) over which 
structural conditions do not permit the use of electric locomotives constructed to 
the full dimensions of either No. 1 or No. 2 gauge (see also Appendices I, II, 
and III). 

The Committee recommend : — 

G(i) That all electric locomotives should in future be constructed within one 
or other of the standard loading gauges shown on Drawings Nos. 1 and 2. 

The standard type and dimensions of overhead current collector for all 
future electric locomotives should be as set out on Drawing No. 3. 

(2) Electrical . — As regards electrical equipment, etc., inter-running of 
locomotives can be most economically provided for by installing (on first construc- 
tion) low voltage motors, with the provision for working these in series-pairs when 
on the higher voltage and a motor generator or its equivalent for auxiliary 
services. The Committee understand from Manufacturers’ evidence that the 
additional cost in contactor switches and change-over arrangement, in the case of 
locomotives designed for the higher voltage so that they may work without loss of 
efficiency on the lower voltage, would not be considerable. On the other hand, in 
the case of locomotives designed for working on the lower voltage, the evidence 
showed that the additional cost to make them available for working on the higher 
voltage would be substantial. 

They therefore recommend : — 

G(ii) That electric locomotives intended for inter-running should be equipped 
with lower voltage motors designed to work on the higher voltage with series 
— parallel switching and the necessary equipment for dual working. 

It will also be necessary that such locomotives be provided with the 
standard type of bow collector for overhead line collection and with suitable 
shoe collector gear for rail collection. 

A i 
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12. The Committee, in connection with the interchangeability of electric 
locomotive stock and the fact that at the present moment there is very little 
electrical working between any of the main line railway companies, and that many 
years may elapse before such electric working is required, are of opinion that at 
the present time Regulation G (ii) recommended in paragraph 11 should not be 
enforced. They consider that for many years sufficient interchangeability, so 
far as national or other purposes are concerned, must necessarily be provided for 
by change of locomotives. They hold the view that action in the direction of 
the above-named Regulation need not be taken until, in the case of each railway 
company, the proportion of one-third of the locomotives owned have been replaced 
by electrically propelled machines. The question of calling for standard electrical 
equipment to provide for inter-running should then be considered by the Minister 
of Transport. 

13. In respect of Reference III (1921 Report). — In view of the decision of 
the Southern Railway to discontinue, in favour of direct current, the single phase 
alternating current system now in existence on the Central section (London, 
Brighton and South Coast) of their railway, the Committee do not think it 
necessary, in respect of any alteration of existing electrified railways, to refer to 
any other than the Heysham, Morecambe and Lancaster section of the London, 
Midland and Scottish Railway, which is now electrified on an alternating system. 
They consider that on this section the A.C. System will eventually be abandoned. 

14. Standardisation of Third rail and overhead Equipment. — In order to 
secure interchangeability of running the Committee endorse the views of the 
Committee of 1921 as regards standardisation of track equipment in respect of (1) 
rail collection, and also, with certain amendments, of (2) overhead collection of 
current, as set forth in paragraphs 4, 5 and 6 of the earlier report. Their recom- 
mendations will be found set out in detail in paragraph 18. 

15. With regard to the extended References IV and V (1921 Report), the 
Committee after full consideration find : — 


(1) With regard to the necessity for protective clauses “ for preventing- 
fusion, or injurious electrolytic action, of or on gas or water pipes, or other 
metallic pipes, structures, or substances, the problem on the railways with 
then own right-of-way is quite different from that on tramways witli tracks 
laid in the public streets. 


It is true that railways operate with higher voltage drops in the track 
rails than tramways, but this in itself does not necessarily result in hudier 
leakage current as the important factor of resistance between the track rails 
and earth must be taken into consideration. Tramway rails are buried in the 
load surface and their resistance to earth is low, whereas railway rails are 
earth 011 Sleep6rS restmg on bailast and have very much higher resistance to 


Buried metallic systems do not pick up any appreciable current from the 
P ot f tla W adlents W the track rail* at some point! 
from the rai^ of go 1 ?, radleIlts usually do not extend a great distance 
their own riVht of wav ^ talhc sections to the rails, and as railways have 
dangerous 7 ’ ^ “ d ° f ° Utsicfe P arti <* •» -Worn in 

water troughs or water cranes, and gas pirtTforflUi^ Z pipeS feed “ g 
t~ust of necessity be close to tfe ** 

• e !f trifled rail ™y sh0 " ld become 
companies are likely to be the firs/snffp imec * P^es and cables, the railway 
to take an reasonable pSeauLnf SUBererS and «“• *“**>«. be relied upoi 

electrification schem^shOTlTnot^ uVduly\tmnered ^ Mi d ster r had railway 
impracticable by regulations of to! 
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the drop of potential would, in the opinion of the Committee, certainly tend to 
prevent extensions of electrification. Furthermore, they consider that electrolysis 
and inductive interference may be due to causes other than drop of potential. For 
these reasons they support the view expressed by the Committee of 1921, that 
regulations limiting the drop of potential in an uninsulated return conductor 
on electrically operated railways are undesirable. 

If,, however, the issue of some regulations governing the conditions of 
railways using the track rails for return current is considered necessary from 
the statutory point of view, it would appear that rules as set out at J in para- 
graph 19 would sufficiently meet the case. Rules more severe in character might, 
m their opinion, operate prejudicially against extensions of railway electrification. 

(2) These Rules were fully discussed by members of the Committee at a 
meeting with the representatives of the General Post Office at which Colonel 
T. F. Purves (Engineer-in-Chief) was present. These gentlemen thought the pro- 
posed rules were good in themselves, but that they did not go far enough in the 
direction of limiting the drop of potential in the return. They alleged that 
several cases of electrolysis to and interference with Post Office cables by stray 
currents had come to their notice, in the vicinity of recently electrified lines, 
though no trouble had been experienced from earlier electrifications (1916). They 
considered that further trouble was likely to occur unless the current in the 
return rail was adequately controlled. It was later suggested in writing by 
Colonel Purves that a joint investigation should be carried out between repre- 
sentatives of the General Post Office and of the particular railways concerned, 
and that records should be made, during the hours of maximum traffic, of the 
drop of potential in the track rails between each negative feeder and a point 
midway between adjoining negative feeders, together with simultaneous tests 
of the stray currents in the sheaths of any Post Office cables in the vicinity. 

Full consideration has been given by the Committee to the views of the 
General Post Office, but for the reasons previously stated they consider that a 
Rule to limit the drop of potential would not be “ reasonably practicable ” 
Moreover, voltage drop in the rails is not, in their opinion, the only factor which 
governs the question of damage or interference. 


16. The Committee consider (vide para. 7) that certain general regulations 
which will ensure standardisation of methods and appliances suitable to British 
i airways, and which will not create avoidable difficulties in the future adoption 
with the approval of the Minister of Transport, of any possible improvements, 
should be made for the observance by the Railway Companies in all future electri- 
fication or extensions. 

17 o , rJ ?o co ? clusions au d recommendations of the Committee, contained in 
paias. b to 12 inclusive, may for convenience be briefly recapitulated : 

A. Type of Current. Direct. 

B. Permissible Voltage. Maximum standards at sub-station bus-bars to be 


Summary. 


(1) Higher Voltage 

(2) Lower Voltage 


1500 

750 
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E. Method of Collection. 

(1) Higher Voltage : — Overhead collection, with uninsulated return by the 
running rails. 

Provided that third rail collection may be specially approved in cases 
where technical, structural, or economic conditions, having due regard to 
safety, justify its adoption. 

(2) Lower Voltage : — Third rail, with uninsulated return by the running 
rails. 

Provided that a fourth insulated rail may be permitted for Tube lines, 
and for limited extensions of systems now employing an insulated return 

F. Method of Contact. 

(1) Higher Voltage : — Under contact with overhead conductor. 

(2) Lower Voltage : — Top Contact, with rail conductor. 

G-. Inter-running. 

(i) Structural : — All electric locomotives to be constructed within one or 
other of the two loading gauges set out in Drawings Nos. 1 and 2. 

(ii) Electrical : — Electric Locomotives intended for inter-running to be 
equipped on first construction with lower voltage motors designed to work on 
the maximum higher voltage with series-parallel switching, and the necessary 
equipment for dual working. Standard type (vide Drawing No. 3) of bow 
collector for overhead collection, as well as suitable shoe collector gear for 
rail collection, to be provided. 

Provided that action in connection with Regulation G. (ii) need not be 
taken until in the case of each Railway Company the proportion of one- 
third of the locomotive stock owned has been replaced by electrically 
driven machines. It will then be advisable for the Minister of Transport 
to consider the desirability for calling for compliance with this regulation 
for inter-running. 

18. The detailed recommendations referred to in paragraph 14 are as 
follows : — 

H. Standardization of Third rail and overhead Equipment. 

(1) Third rail : — 

(i) Contact surface to be in the horizontal plane (see proviso to 
Recommendation F (1) ). 

(ii) The gauge measured between the centre of the horizontal contact 
surface of contact rails and the gauge line of the nearest rail of the 
corresponding track shall be 1 foot 4 inches. 

(iii) The vertical height of the contact surfaces above the plane of the top 
table of the running rails shall be — 

inches. 

(a) for top contact rails 3 

(b) for under contact rails ... ... 

(iv) The vertical height of the contact rail (including, where required, the 
protection over the top of the rail) above the plane of the top table of the 
running rails shall be such as to provide the necessary clearance from the 
load gauges from time to time in use. 

(v) The under contact rail, if employed, shall provide for the engagement 
of the contact shoe being made from the side nearest to the running rails. 

(vi) Above the level of the under contact surface (iii) (b) no part of the 
contaot rail construction shall be at a less distance than 1 foot inches from 
the gauge line of the nearest track rail, and below the level of the under 
contact surface (iii) (&) at a less distance than 1 foot 7\ inches from the cauce 
line of the nearest track rail. 

(vii) The vertical distance between the under side of any contact shoe in 
the free position and the plane of the top table of the running rails shall not 
be less than 1-| inches. 
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Provided that extensions of existing equipments which do not conform 
to the above recommendations may be approved by the Minister of 
Transport. 


tor. (These are as recommended by the 1921 Committee.) 

(2) Overhead Equipment. 

(i) The standard clearances, after allowance has been made for curvature 
and super-elevation, including any movements of the live wire or conductors, 
and lateral movements of the collectors under any circumstances likely to 
arise, shall be : — 

(a) Through tunnels, under bridges, etc., between the maximum load 

gauge likely to be used on the line and the underside of any overhead live 
wire or conductor normally 10 inches. 

(b) Between any part of the structures and the nearest point of any 


Provided that in cases of exceptional difficulty the above clear- 
ances shown in ( a ) and ( b ) may be reduced to 4 inches as a 
minimum. 


For normal running conditions 16 0 

At accommodation and public road level 

crossings ... ... 18 0 

At places where there is a likelihood of 
men in the conduct of their duties 
having to stand on the top of the 


engines or vehicles ... ... ... 20 0 

{d) Between any part of the collector gear and any 
structure ... 0 3 

(ii) The maximum horizontal variation, on either side of the centre line, 
in the position of the contact wire as constructed shall be : — 


(iii) The weight and construction of the contact wire and supports shall 
be suitable for the passage of collectors exerting an upward pressure of 
from 25 to 40 lbs. 

(iv) The width of the renewable contact surfaces of the collectors at right 
angles to the track shall be 3 feet 10 inches, and the extreme width over 
the horns of the collectors 6 feet. 

Drawing No. 5 illustrates the dimensions referred to. 

19. With regard to the extended references IV and V (1921 Committee) 
the Committee consider that Regulations limiting the drop of potential in 
uninsulated conductors on electrically operated lines of railway are undesirable. 

They suggest that the following regulations may be made with a view to 
preventing electrolysis and inductive interference from railway electrification : 

J. {a) The Railways shall instal and take steps to keep in good working- 
order proper bonds, designed and arranged to maintain the conductivity 

of the running rails, and of any supplementary conductors connected to the 
running rails. 


Drawing No. 4 illustrates the position and dimensions of third rail collec- 


live overhead wire or conductor 


6 inches. 


(c) Between rail level and overhead conductors, the clearance shall be- 

Ft. Ins. 



Ft. Ins. 
1 0 
1 6 
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(c) The sub-station negative bus-bars shall not be permanently connected 
to any earth plate or to any special earthing system 

(d) The return circuit, together with such of the permanent way, signalling 
and other railway appliances and structures as are in metallic connection 
therewith, shall be electrically separated, so far as railway construction 
will reasonably permit, from the general body of the earth extraneous to 
the railway, and from any system of gas, water, or other metallic pipes or 
lead-covered or armoured cables belonging to other parties. 

(e) Precautions shall be taken, according to the conditions of the site, to 
prevent any mast carrying contact feeder or transmission lines from acting as 
a path for earth currents from the railway system. 

(/) To avoid injurious inductive effects, the electrical machinery supplying 
direct current to a third rail or overhead line shall be so designed as to 
reduce tooth ripples in the direct current voltage to within the limits pres- 
cribed by the British Engineering Standard Specifications. 


20. The Committee in submitting their report for the consideration of 
the Minister recommend, further, that in view of future improvements in 
electrical equipment and design, the above conclusions and recommendations 
should be reviewed after a period of years, and an opportunity afforded of 
revising them, if need be. 

21. The Committee desire to express their recognition of the work which 
Mr. T. L. Paterson and Mr. C. Tilden Smith have performed as Secretaries and 
the valuable assistance which they have given. Since 26th January, 1928, owing 
to Mr. Paterson’s ill-health, Mr. Smith has alone carried out the Secretarial work 
of the Committee. 

Signed 


JOHN W. PRINGLE (Chairman). 
JOHN A. F. ASPINALL. 
ARTHUR R. COOPER. 

E. A. CORTEZ LEIGH. 

PHILIP DAWSON. 
ALEXANDER GIBB. 

H. N. GRESLEY. 

CHARLES H. MERZ. 

P. A. M. NASH. 

ROGER T. SMITH. 

JOHN SNELL. 


THOS. L. PATERSON 
C. TILDEN SMITH. 


(Secretaries). 


23rd July, 1928. 
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ADDENDUM BY MR. HERBERT JONES. 

I regret that I cannot see my way to sign the above Report, as I am not 
in agreement with Recommendations E and E, and am convinced that in the 
interests of railway electrification under British conditions there should be no 
departure at the present time from the Recommendations of the Electrification 
of Railways Advisory Committee, 1921, in respect of the Standardisation of 
Methods of “ Collection ” and “ Contact,” and that no such departure is neces- 
sary for inter-running. I am also not in accord with Recommendation G, and 
am of opinion that in view of probable developments in future, including modifi- 
cations to loading gauges, the present position would be met by a recommendation 
that the question of providing electric locomotives for inter-running should be 
reconsidered when the motive power of one-third of the total number of loco- 
motives in the country is electricity. 

With the exception of the three Recommendations mentioned, and any 
subject matter relating thereto, I am in accord with the conclusions and recom- 
mendations contained in the Report. 

HERBERT JONES 
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APPENDIX I. 

Particulars of Sections of Line over which the General Inter-running Electric Locomotive {No. 1 
Gauge — 12 feet 8 inches' above rail level) cannot be worked. 

Great Western Railway. 

Burry Port and Gwendraeth Valley 

Lifekeard to Oaradon 

Stratton to Highworth 

London , Midland and Scottish Railway. 

Maryport and Carlisle 

Southern Railway. 

North Kent East Junction to Plumstead 

Canterbury to Whitstable 

Tonbridge to Hastings, Bexhill and Rye 

Central London 

City and South London 

London Electric 

Metropolitan District 

Metropolitan and Metropolitan Dist. Joint ... 

Liverpool Overhead 

Sundry Branches 


Total 


APPENDIX II. 


Particulars of Sections of Line over which the General Inter-running Electric Locomotives {No. 1 
Gauge — 12 feet f inches above rail level ) can be worked, but over which the Larger Inter-running 
Electric Locomtives {No. 2 Gauge — 13 feet 2 inches above rail level) cannot be worked. 




Miles. 

Chains. 

Great Western Railway. 

Rhymney Bridge to Cardiff 


25 

11 

Ba,ssaleg Junction (Newport) to Rhymney (Lower) ... 


20 

78 

Cardiff to Penarth and Biglis Junction 


8 

14 

London and North Eastern Railway. 

Great North of Scotland 


334 

40 

North British 


1,377 

40 

London, Midland and Scottish Railway. 

Caledonian 


1,114 

40 

Cockermouth, Keswick and Penrith 


30 

65 

Furness 


158 

21 

Glasgow and South Western 


493 

40 

Highland 


506 

0 

Portpatrick and Wigtownshire Joint 


79 

0 

Southern Railway 


2,081 

32 

Sundry Branches 


395 

57 

Total 

,,, tll 

6,625 

38 


APPENDIX III. 

Summury of Route Mileage of Lines, as indicated on the Maps relating to : — 

{a) London Area. 

(b) England and Wales. 

(c) Scotland. 

Total Mileage of Lines excluding Isle of Wight (1926 Return) 

Mileage of Lines over which 12 feet 8 inches Electric Locomotives cannot be worked, as 
indicated in Red 

Mileage of Lines over which 12 feet 8 inches Electric Locomotives can be worked, but not 
the 13 feet 2 inches Electric Locomotives, as indicated in Blue 

Mileage of Lines over which both the 12 feet 8 inches and 13 feet 2 inches Electric Loco- 
motives can be worked, as indicated in Green 

Therefore — 

Mileage of Lines over which 12 feet 8 inches Electrite Locomotives can be worked 

(2232-12) Wt. 6093—1324/400 1250 9/28 - H. St. G. 3 


Miles. 

20,216 

264 

6,625 

13,327 

19,952 


Miles. Chains. 

22 40 

6 0 

6 0 


42 

63 

5 

57 

6 

1 

48 

19 

6 

70 

12 

49 

31 

37 

27 

66 

2 

2 

6 

40 

40 

0 

264 

44 
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k Lock 


’ BOLLQ lane 
JUNO. 


irave 


\BROMPTON 

ROAD 


LM.S. ' 

GOODS DEPOT 
/ARWICK RD OEFOT 


NORWAY 

\0GCM 


v^TURNHAM 
5 GREEN 

n southern 


Raven ficourt 


f A HALT 0/ ^ D 


SUBWAY 

SOUTHERN 


Ml UiWAi 

llQMi 


ANGERSTEIN WHARF i 
G 0 O 05 

BRIT. PETROL COS SlDW^ 
A. A . OIL GO'S. SI O.^PS^A.. 


EaZortf 

SquareM 


ECOAL DEPOT 


Norwood. \ 
Green N 


B.S.Sc W.^tS^ W^C 

. Subwaym^l Tp)c, 

' &S.L.STAM m SOUTHERN 
ELEPHANT] ^/CASTLE 


GOODS YARDJUNC 


H Arlington 


■AMBETH 

BPIDQE 


GROVE ROAl 


KEWf 
R1 D.GE 


KING'S NORTON Slj 


s Vincent 
y Square 


OUTER DOCK 


42 c 

_ To Ch%t.ruxnL 


EARLS COURT JUNC: 

! MEr.DlST.acW.L.I^i 
JUNC.\W.L.&.>N.L.EXP- 


BRICKLAYERS 'ARMS 
GOODS 

A WILLOW WALK 

JML.GOODS 


MARSH SID. 


HEW CURVE 
EASTJUNC . 


)B ROADWAY 

< H.&c.jr> 


S HELL MKTfi C 0 S.SID.& 
SOUTH MET. GAS CO'S.Sll 


CKYARD 


{SURREY 

\OOCKS 


-DEPTFORD 

IWHARF\ \ ■ 

A GOODS X\ 


Wl ARL- tLS COURT 

WARW/CK R J ROAD 


CHRISTIE'S SID. 

C/ 

L Ca, UNITED 6 LASS .ji 

f° TTL£ MAN F SID^P 

AHARVEYS ] 


V. ARSEN Ai 


D/SL] 


.JUNC. 


‘^ci n g t o n 
l|L./Vf. S.COAL DROPS 
fkyVALWORTH DUST SlD . 


Ikmadhyrd 

-Society s Gardens 


junc. 


K « s i;f 




Red (Hound) 


KENNINGTON,- 


BROMPTON 

>STT 

JNDON 

..EXT? 


LI LUC 81 


WEST BR 

B • 


Little 
SiLtto n. 


Queen's 

Grrouru 


. SOUTHER I 


if Barr k 

y))'" Field Q i 


W. KENSINGTO- 
GOOOS dr CO A l CEPC 

(L.M.S.) 


whaRves/ 

NINEJELMS 

//'If GOODS 


VAUXHALL 


JW Junes 


\URREY CANAL JUNC 


WALWORTH ROAD LIMIT 


NTFO RD 


CHELSEA 1 
■ BRIDGE \ 


Syon Hill 


^osterley 

dl SPRING GROVE 


Cranford 


[Kenhih 
\Oyal ’ 


VICTORIA. 

-'BRIDGE' 


VrCTQRlA.--- 

'BRIDGE 

WTEPSEA PlERJi 


BROMPTON <fc FULHAM 
L.M.S. GOODS 


JJORJH KENT JUNC 


/^Chiswick 
/* . [loused 

/ rj / i- 


Kenning ton. 


;trand green- 
bridge/A 


-/Shatters ea\ 

■/GOODS & WHARF 


■'BATTERS 


' T .» LAMBETH ' 


ADDINGTON 

WHARF 


Srnnni 


OVAL 


ourse 


CHELSEA 

\ Sc FULHAM 


Woolwich 
1 1 Common Si 


WALHAM GREEN < 


JUNC. O 


OLD KENT RD.JUNC. 


CHISWICK FOR 
^GROVE PARK 


'Lampion 


§ NATION ON AC _ 1 

WJ2ENZGLE l F CO C SlD I 
// CAS *C*KS SiO.\ 

r \ CHUSI i.iw ooc.K 

.o'VX v ' 


DOWN JUNC.&m 
UP JUNC 1 . 


. jUNCS ■ 


OLD KENT ROAD 


Wlots ROAD 
(GENERATING STA. 


[• KEW 
I GARDENS 
STA. 


BATTERSEA PARK 


117 C.N. £ . " 

JO GOODS 

NEW 

[CROSS 


Reservoirs 


.STEWARTS LANE 
[ 4 ° JUNC 

ye 

\JUNC 


ns LEW ORTH FOR 
SPRING GROVE 


QUEEN 


{BASIN 


(Brunswick 

/Square 


l HOUNSLOW 
EAST 


HOUNSLOW 

WEST 


PARSONS GREEN L 


GOODS 
Si COAL 


WEENS ROAD. NEW CROSS GAT t 
PECK HAM 


East Wickham 


LONGHEDGE 


[ft WANDSWORTH ROAD 
P GOODS L.M.S . 

\FA CTOR Y junc . , METRO * £ XT EM S 

^FACTORY JUNCTION, A 

VICTORIA IMPROVEMENT J- 

l&yyvANp S WORTH ROAoJn 
L APR A M My 

S.G 00 DS Mr 


C~hms, 


blackheati 

HILL //// 


CAMBER A/ELL 


PECKHAM 

o. rye 


HOUNSLOW 

CENTRAL 

.FOR HF.STONj 


’ STOCKWELL 


JBaRnES BRIOGE 
^PASS/^STA. 


Barnes ( 
Green 


STEWAR 

LANE 

GOODS 


Pagddivj 


T EWARTS 
LANE 
GOODS 


'Barracks 


Observe 


S T JOHN 


;AS WORKS SlO. 


f PUTNEY BRIDGE 

)STA * HORUNGHAM 

LEND [ , . \ , 

JUNCTION \ Rurluujharru 


Wo r ton 


worti 

Aits 


LOUGHBOROUGH i JUNCTION 

'JVNCfk. 

STATIO J-/ 


'CLUNG 


UaJJ.o n. 


NXnville 

PARK SlO 


To Dartf’orcL 


LUOGATL e 

JUKC.-Kl 


[CLAPHAM 
NORTH CAS l 


aHDSwORTH, 


CLAPHAl 
PASS , 


PUTNEY BRlDGl 


CLAPHAM 

JUNCTION 


JI//VC, 


irockleylane 


NPl * ^ 
AIRCRAFT SIDS. 

N ?2 


pfftOUNSLOW 
you WHiTTON 


Sliep herds 1 
/(/))» Wood 


k // Lock. 
v IfFootbrulge \\ 


i arracks 


^CLAPHAM 

COMMON 


iBROCKLF.Y 


PARKS BRIDGE 

JUNC. 


Bedfont ■ 
Powder Mills 


EXCHANGE 
■S/O/ NGS 


f'EAST 

DULWICH 


PUTNEY J a 

STaMts 

EAST PUTNEY 7 w 7 c 
J l/NCf 


JUNC. 


Hilly Fields 


Wandsworth\ 
i Last. Common' 

: Hill 


uchmond bridge’ 


Sheen Gate 


West 

Bedfont 


Whi tto n 
/Park-'-. 

% » t- 


HOUNSLOW , 
) JUNC .ft 


WELL HALL, for 

NORTH BLTHAM 


Wood I 


S T MARGARET S 


LAOYWELL 


CROFT ON PARK 


.NORTH JUNC. 


WORTH OULWICH 


CLAP m CLAPHAM 

S 0I W SOUTH 


ElUtam Green 


J Bedfont 


JUNC^k/ 
HITHER GREEN g * 1 

PASS. STATION' 


lounx 


BlaM'en 


twickenha: 


f/^SOUTh j>. 


Bill 


STATION 


HONOR OAK PARK 


ELthajp Palace ' 


Bleudbon 

- Hall #' 


Bltham 
: Lodge / 

ir odfc 


HONOR OAK 


Blaekboy $ 
Wood 


Guile i 


f KNIGH 
L.M.S. 


Powder Mills 


r WAR DEI 
M.T.SID.f 


SO UTH FI ELDS 


) i tuts hill 


“Putters h am 


Fe Ltham Ho ^ 

, A . A * 


Green/ 


CATFORD BRIDGE 


Roeluz/hpho 

** Bark f i 


CATFORDt 


Twickenham 

Common 


HITHER GREEN 

GOODS 


fXSMITH'S SID. 
\ BOYER'S SID. 


{EXCHANGE. SIDINGS 


Wood 


/Vailiersh 
Ifo o d /y. 


TARLSFILLD FOR 
SUMMERS TOWN 


Industrial 

School 


WEST 

OULWICH 


The HolU'e: 


TULSE HILL 


STRAWBERRY HILL 


Putney 

Vale 


’STATION 


H a.rl 'W o rt h 




THAMES VALLEY J I 


IS udb rh oh\ 4 
\ ' Parley*?) 

’ “»• 

N' C our s e 


Wuidnull , 


LORDSHIP LAN i 


FOREST HILL 


JUNCTIONS 


IJcdfwa.y 


fro If Course 
FULWLLL JUNC^^k 


“nnel 


G arratt 
\Green, 


TRINITY 

ROAD 


.Castle 


FULWELL 
FOR HAMPTON HILL 


Moat\ 


o manon 


SHACKLECATE 

;. junc. 


IK JUNCTION 

it WEST 
NORWOOD 


Tooting B 
• ,Commo] 


s^king s ton 


11 anw o rth 


WIMBLEDON 

PARK 


elect I TC light 

( I : STA. SID. 


BELLINGHAM 


fB Lfchjt 
Wbod'& 


SYDENHAM HILl / 


f° olf Co are 

*”*•*•». a •*.;**• 


H amp -ton 

Bill 


STATION 


^/XCrayo, 


Gas 

Works 

Bell Green i 


STATION 

L 5 V grove park 

Ti^JUNC . 


Teltham Bill 


7 EDDINGTON 8R/OCL 


Filter/ 

Beds/ 


i Recreation 
Ujroundi 


Tunnel 


M a.rlin 
Pa rk 


LOWER 

SYDENHAM 


f TOOTING 
BROADWA Y 

o w e r 


OBI STA. 

SYDENHAM 

mjuNC. 


NORTH 


north junc. 


Yew 


T EDDINGTON 

L C 0R BUSHY PARK 


GIPSY HILL ^ 

AM/? NORWOOD 


‘JjmFSTATlON 

JUNCTION 


Be aver s l 

^:t,wood) 


I B TOKEN HAM HILL 


uni n mq 


BORO COUNl 
~ SlD. 


WIMBLEDON 

y/M/siX/. & juncs 


Foots Cray 


DisaibuXing 

L-Pcservoix' 


Go IF 


Keayedtion 
; Ground - 


UNCRUSTA WALTl 

7 WMS \ 'J 

S unbury ( on in ton. / m 


S onth 
Wimhledon 


CRYSTAL 


.JUNC. \ 

L STREATHAM COMMON 

m pa ss 


UNBURY 


THENCE 

WEST 


Bwmley / 
Hill i 


Plaistow 


i STATION 
NEW BECKENHAM 

.JUNC. 


Canb ury 

yii'% 

JjJjl./tOOOS 


GOODS ' 


Astleham 


HAMPTON 

W a t e r If o r k 


ELM STEAD W 00 QS_ 


HAMPtON 
■ /WICK 


I RAVENSBOURNE 


SUNDRIDGE PARK, 


Chislehurst 
Common / 


mertom 


& o u t^s/ 
Camden - j: 
^ Place A 


V ANERLEY 


jV ORBITON FOR 
KINGSTON HILL 


PENT HOUSE 


pORBURY 


jdbury 


RAYNES PAR l K 


dP NC STATION 


PENCE J 1 


Chariton 


.SR.'OGE 


Merton 


GOODS 


FLOCK HOUSE 


NORTH STA 


Littleton 


CHISM 


r ° BROMLEY OR 
CRYSTAL PALACE LINE 

L-k junc. 


yN SV Paul's 

W Paper Mill 


BvchL 


Measure 
i'o un d/ 


"5 unbury 


llolesey 


[PASS 


BECKENHAM, 
U. DC. SID. 


HAMPTON 
COURT / 


L i JUNCTION 


• Upper 
? Jlcilliford 


GOODS 


SPUR JUNC 


^MALDEN FOR COOMBE 

Norbitorv 

Common 


JSOODS 


JUNCTION , 


:/C s L. : . ‘ 


THORNTON HE AT hF 

n 4 SS. 


East Molesey 


NORWOOD 

STA.AJUNt 


fj UNCTION 

&. south Norwood 

FOR WOQOSIDE 


Mason S 
EUl 


iff STA. 

tig ELMERS 

“jUNC . 


CATLING'S SlD. 


MARY CRAY 

L.y«p/c>. . 


Blaekbiihoky 


STATION 

SHEPPERTON 


Co itr s 


P^athtxn, 


Recreation 
Ground ; 


Rave ns bury 

'//Park ^4 


Powncourt 

t' WL >< * ( / 


MOTSPUR PARK 


Tumbling Bag' 


Thorne Wc 

,:a. . 


MITCHAM" 

JUNCTION 


Lower\Monden 


i •/ laves 

a .. J 

.Woody 


S o uthb oro 


Morden 


STA 

SELHURS 1 


lower Ballifo rcL 


EDEN PARK 


Fisher's, 

Wood' 


D itton 


Woodsid 

Green 


Berry lands 


FORK JNS 


THAMES DITTON - 


’eci'eatian 

Ground 


Sheppertoa Ferr- 


^BRITISH PC.MANFSS/D. 


GLOUCESTER R 9 a 

STjAmes r? jn mV* 


Station 

WOODSIDE 

c So SOUTH NORWOOD 

Golf 


Pick hurst 
Green 


+ Walton- on -Thames 


Weston] 

Green 


Bedding ton 
Corner 


(G/gsluUj^jjjk 


VewWoocL 


Cow ey Stakes 


's Wood 


Shepperton^rzr/^y// 
//flock// CS ' ' / 

// — \ 

r . I! Cy/J /Wey bridge Ferry 


9 windmill 
RIDGE JONS. 


I ; To 1 wo rth 


t Irooh 

Wood' 


Oahlev 
House / 


Ditto d. Co >n nto a. 


Old Malden 


■f/Q 

Woodt 


Monies Orchard ' ^ 

- sP l 


WORCESTER PARK 


METAL PROPELLERS 
J LTD. S/O. 


Springs 


North Ch.£.am 


w \ npp«* 

+ Long Ditton 


WEST WICKHAM 


Stroud Green 


\Paper Mill 


WEST 

CROYDON 


i’Clcty/ 
% Wood 


\Bingham road 
I hal t 

F \Park 


ADDIS COMBE 


BROWN C.& CO'S. SlD.. 

Gas 


[JUNC. 


I HACKB RIDGE 


[ GOODS ] 
iCiwckWiDni 

\ ORPINGTON 


I 

^CROYDON 

PASS. 


GOODS 


•<*. -O ‘-A -* 1 ' 

Oallands Park 


ShirL 


Tower 
of Pal axe 


Moat 


/*• Beddii 


Ground 


Common 


Esher Place 


WORCESTER PAR / 
BRICK COS S1D.3 


Che am Common 


Bill 


^cArshalton 


T acCion 

Court 


Keston Mark. 


0 W ADDON FOR 7 

JKOOiNGTON * BANpON H'U 

\ Duppa s / 


iClMreffiont 
'Park' J 


/ Wic Jdiani Co 


urwoo 


COOMBE LANE 


CLAY GATE FOR CLAREMONT 


West End 


UTTON 


'EYBRIDGE 


■ SOUTH 
CROYDON 
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Lines with clearance 

EXPLANATION 

INSUFFICIENT FOR N? 1 GAUGE (H EIGHT I2'8”) 

RED 

V> V) 

95 

SUFFICIENT „ „ „ „ „ 

BLUE 

•n •» 

95 

sufficient „ Gauges N?l & N92 (Height I5.2.' y 

l GREEN 



(Excluding Light Railways.) 







'EDFOOT 
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